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TECENICAL MEMORANDUM NG. 199,

MY EXPERIENCE WITH EELICCPTERS.*

By Etierne Oemichen,

I ar pleased with my experiments, though I am but at the
beginning of my research.. Much remains to be done and I hope
for success, though I know that thers are many difficulties to
be overcome, VWhen I think of the difficulties already surmount-
ed, I take courage.

In order to give 3 clear idea of the veginning of my work,

I must mention the teéts I made with my helicopter No. 1. 1
balanced it with 2 ballenet of 144 cubic meters, developing a
total 1ift of 70 kilcs for 2 machine of 340 kilos. With my de-
vice, I was able to make nearly 80 flights.ﬁ_ln no way could it
rretend to the title of "aircraft," The engine was a ten year
old model, the power transmission was elementary and precarious,
and the whole formed simply an exrerimental 5evice, in no way
suitable for sroriing ;erformanoés, but eimply for experimental
purposes.

The real research work began with ny heliéopter_ﬁo..B, which,
though more ccmplete and nearer to a rractical solution of the
rroblem, is still very imperfect, in view of all the requirements.
From November 6, 1823, to January 15, 1233 (the second anniver-

sary of my first attempt on my first helicopter), I succeeded in
* From "L'Air," Januvary 30, 1823, pp. S-10.




making about thirty flights with the new one and was able %o re-
rain stationary 2t 3 fixed point for 5 min. 37 sec., at heights
of from 1 0 3 meters. I was also avle to make horizontal flights,
limited only by the size of the field to about 80 meters. Thesge
experiments, however, are %o be continued on a larger field.

This helicopter was designed for certain definite purposes deciced
uypon in agreement with the Service Technigue de 1'Asronautique,
for which I am now working with the suppor:t of ‘*lessrs. Peugeot.

The objects to be attained comprise the power %o Tremain sta-

tionary for five minﬁtes and to make a closed flizht at a low al-
titude. In order that our whole attention could be given to
these 4wo points, we purposely put aside the question of descent
with engine shut off. This guestion will be investigated later
on another helicopter which has already been desizned., A certain

degree of swzety has, however, been assured by the use of the
Zyroscope. In case of engine failure, the gyroscope comes into
pla&, insuring safe descent from an appreciable heizht which can
pe calculated. This height is about that at which the required
prerformances must be carried out.

I hops soon to be able to work at the problem of horizontal

light. I have aliready made short flights in a straight line
vithout any difficulty. My helicopter has consideradle reserve
lifting power and can carry three men, 30 liters of zasoline and

all ejquipment required for a 45 min, flight. I am now adjusiing

more accurately the pitch of the propellers in omder tu ovtain
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hetier stability., As a matter of fact, here is an overweight cn
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the right which worries me. Up to now, I have used ballast for
valancing, but I think it would bs betier to have the ritch of the
1laft propellexr 5/10 or 6/1C degree less than that of the right,

If the weather 1s favorable, i1 hope to make five or six fligh:
within the next two weeks and'to solve the prcblem of remaining
stationary in the air for five minutes. On my No., 2 helicopter
I have bsen in the air altogether over twenty minutes, I ezrect

tc make rapid progress when I have a larger field to work on,

Description of Qemichen-Peugeot Helicopter No. 3.

The framework is of duralumin tubing formirg a large cross

h

with arms of unequal’lengt . Z“ne axis of the long arm, oxr longi-
tudinal axis, represents the body and defines the wmain direction
of motion, A% the  four roints of the cross are placed the 1lift
propelilers and the traction propeller.

The central cage contains the ergine and the stabilizing or-
gans, The driving force is suvplied by a 130 HP, 9 cylinder,
Rhone engine, type J, modified to function with vertical axis,
There are two gasoline tanks, together holding 80 liters. If the
helicopter takes an inclined position the connection between the
tanks is autcmatically closed.

The whole framework is supported by an undercarriage consist+
ing of:

1st. Four footballs in cup-like holders of shees duralumin
placed under the four feet of the cen: sral cages;

2nd, Three-jointed skis ending in jointed shoes and suspenc
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f elastiz cord {sandows).
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3rd, 4 pair of palls placsd forward on a fixed shoe.
The whole helicopiter in worling order, welghs 850 kg, , ine
cluding weight of pilnt,

I « LIFT,~ Lift is obhtained By means of four propellers grouped

in yvaire, lateral and longitudinal, with respsciives diamsters of

J:I

7.5 m and 6.4 m, These four propellers revolve at the same Traie
TLhey are of the Oemichen "recupsration" type. The propellers are
mounted on special cone hubs with ball bearings go arrangsd that
the entire load can e carried by one blade only. The power is
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transnitted to the propeller by four tubular shafis pl

pairs at different levels and starting from a central case con-

1] - STABILIZATION.~ Stability is m2inly assured o7 & gyrescope
keyed to the engine shaft apd revolving with a maximum rim gpeed
130 meterskper second, This device suffices Zor stabilizatiomn,
when there is no wind and reduces the oscilla?ions when the at-
mospaere is disturbed,

Lateral and longitudinal stability is prov¢ael bv a2 grour of
four variable zitch propellers placed one at each exvremity of

the framework, These all controlled by the contrel stick in
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the pilct's cockpit. The pilot can increase or decreace the anglae
of attack of the blades of these propellers at will, thus incress
ing or decreasing the effects of traction of the principal propel-—
lers, This device thus enatles him to create righiting couvples of

variable intensity, either to right the helicopter when the gyro-
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sccpe is insufficient to preserve equilibrium, or, on the centrai,,

to give the helicorter 2 certain angle of ativack.

IIT - HCRIZONTAL FLICHT is obtained by a tractor propeller plaszed
forward, Thig propeller is being constructed and is o replace
tTe. one now used, which has a fixed pisch., The new one will have
adjustable pitch aud by means of a pedal the incidence of the
blades can b2 changed so that thzs pitch can be adjusted either
positively or negaiively. At zero angle of attack, the propeller
has no effect. If the pitch id increased, it drdws the helicopbexr
forward; if decreased, the helicopter revolves in the opposite di-
rection. This device is intended to control the traction 67 to act

as a brake, as the pilot may deem necessary.

IV - DIRECTIONAL CONTROL. -

a) For horizontal flight, directional control is assursd by
3 pair of ruddérs behind the tractor propeller and congrolled at
present by a pédal. Later, they are to be controllied by a lever
placed on. the control stick,

b) Lateral control is obtained by 2 pair of horizontal ban—
els which deflect the movement of the forward propeller (diameter
6.4 meters). These panels are controlled in the same way as those
for directional control,

Then the control is by a hand lever, I shall be able to oper-
ate the directional control by merelyv giving a slight turn to the
knob at the top of the control stick. In horizontali flight, stewvc

ing is accomplished by means of the panel rudders behind the trac-
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tor. I1If the helicoptei ig gtationary, the vertical currents cre-
ated'b? the forward propeller and deflected to the right or left
by the panel rudders, cause the helicopter to turn either to the

right or to +the left.

V - ANTIROTARY STABILIZATION.- The antirotary couples produced
by the action of the gyroscope and engine which, together, may be
compared to & gingle propellei, is counterbalanced by a propellei
with a horizontal axis and a long leVei arm controlled by being
geared to the shaft of the 6.4 m., forward propeller.

The helicopter as it now stands only marks a step towards the
final solution which I shall endeavor to 2iscover.
Translated by Paris Orffice,

Hational Advisory Committse
for Aeronautics.



